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 his paper c o n t a w  the r e d t s  of mamrements at 20' and GOO wing 
m e p  of the low-speed pressure distribution on the wing, wing slat, wing 
leading-edge fi l let ,  and fuselage of a scale model of a p&limimry 

Bell  X-5 airplane  design. The presstire-distribution measurements were 
m a d e  to obtain specific aerodynamic load  information  for  application t o  
the Bell  X-5 aLrplane. Some of the resulte, however, are  useful f o r  
application t o  swept-wing airplanes in general. 

i- 

An investigation of the 

model of a Bell X-5 airplane 

low-speed pressure distribution on a - scale 

design hae been conducted in the  Langley 
300 MPH 7- by 10-Toot t-ml. The X - 5  airplane i s  a proposed research 
airplane  incorporating wings having a sweepback angle that can be varied 
continuouely between 20° and 60'. Provision fo r  longitudiaal  tramlation 
of the wing with respect to the fuselage is  a l s o  =de. Results of  longi- 
tudinal and lateral stability and control  investigations of the I- scale 

model are  given  in  references l md 2, respectively. 

" 
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The pressure-dfstribution  investigation  reported herein was directed 
toward obtaining specific aerodynamic load information f o r  application 
to the Bell X-5 atrplane. &asurements of  pressure  distribution were 
made a t  two stations on the right wing and slat, on the w i n g  leading-edge 
f i l l e t ,  and on the forward pari; of the fuselage  with wing sweep angles 
of 20' asd 60°. The wing and slat pressures were integrated t o  determine 
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the section  characteristics a t  the two measurement s ta t ions.  Fuselage 
pressure  distributions were determined for  several  values of nose-inlet 
velocity  ratio. 
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SYMBOLS 

Bystem of axes employed for  plott ing slat pressure  coefficients 
i n  figure 1. The symbols used i n   t h i s  paper are defined as 

pressure  coefficient P ”) 
local  static  pressure, pounds per square foot 

free-stream s t a t i c  pressure, pounds per squa;re foot 

dynamic pressure, pounds per square foot (%? 

i - 
. .. 

mass density of air, slugs per cubic foot 

free-stream  velocity, feet per second 

average velocity in je t  duct, feet per second 

nose-inlet  velocity r a t io  

local w i n g  chord, normal t o  0 .b chord of unawept wing at all .. i-’ 

w i n g  sweeps, feet  

angle of yaw, positive when nose is  to   t he  right, degrees 

angle of attack of thrust line,  degrees 

angle of sweepback  of quarter-chord line of unswept w i n g ,  
degrees 

distance behind local w i n g  leading edge  measured i n  the wing 
chord plane on a line normal to  the 0.40 chord of  unswept 
wing at a l l  w i n g  sweeps 

distance above  wing chord plane 



P 

t 

“.p distance behind l o c a l  Leading edge of wing f i l le t  parallel t o  
plase of syrrrmetry 

xn distance behind l o c a l  leading edge of nose M e t  roeamred ’ 
parallel  to  nose-inlet  center line 

% f lap  deflection, degrees 

C n 

cC 

section normal-force coefficient (-& 4 
section chord-force coefflcient ($Pd $) 
slat  sect ion pitching-moment coefficient,  referred t o  leading 

edge  of local  wing chord line ( f P z d F + $ P g d $  

Subscripts: 

8 s l a t  

W wing i n  presence of extended s l a t  

t w i n g  and s l a t  t o t a l  

APPARATUS AND METHODS 

Description of  Model. 

The model used i n  this investigation was a scale model of  a ‘4- 
preliminary B e l l  X-5 desiep. Wsica l   charac te r i s t ics  of the model are 
presented In figures 2 and 3, and photographs of the model on the support 
strut are given as figure 4. FIgure 5 includes details of  the flap and 

members. 
’ s la t .  The  model  was constructed of wood bonded t o  steel  reinforcing 

Figure 6 presents a general arrangement of the pressure orif ices  on 
the  test model. The upper and lower surfacea of the right  wing and a la t  
had two spanwise locations of orif ices  i n  planes normal to the 0.40 chord 
of the unswept wing at all wimg sweeps. .The wing f i l l e t  had two spanwise 
stations of o r i f ices   in  planes paral le l  to the plane of  symmetry at a l l  

or i f ices  in rows para l le l   to   the  thrust center line extending from beyond 
- uin@; sweeps. The side, lower, and upper surfaces of the f’uelage had 

f 
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the wing t r a i l i ng  edge over the nose and into the Jet duct inlet .  An 
orif ice  was located on the  fuselage s i d e  22.84 inches  rearward of the 
nose and 2.31 inches above the thrust center  line  to  investigate a 
probable location  for the instal la t ion of an  accessory air vent. 

The wings were pivoted about a x e s  normal t o   t he  wing chord planes. 
The wing incidence measured i n  a streamwise direction was zero f o r  all 
wing sweep angles. A t  all wing  sweep angles the w i n g  was located so 
that the quarter chord of the mean aerodynamic chord f e l l  at a f ixed  
f'uselage station. 

The je t  engine ducting was simulated on the model by the use  of  an 
open tube having a constant area from the nose to   t he  jet axis. 

Tests 

The tests were conducted in tbe Langley 300 MPE 7- by 10-foot tunnel . 
at a dynamic.pressure  of 34.15  pounds per square foot which for  average 
test conditions  corresponds t o  a Mach  nuaiber of 0.152 and a Reynolds 
number of 2 X 10 based on the mean aerodynamic chord of the wing a t  
50' sweep. 

6 

During the tests, a cone extending i n t o  the Jet  exit   (f ig.  6) was 
used t o  control  the  air-flow  quantity through the jet  duct. To determine 
inlet velocity  ratios a survey rake was installed inside  the  jet  duct 
near the  exi t .  The rake consisted of a series of total-pressure  tubes 
extending over the entire diameter of the je t  duct, and a s t a t i c  tube 
mounted on the  center line of the jet  duct. 

With the model a t  a given  angle'of  attack, a record was taken of 
the pressures at the  orifices by photographing the  multiple-tube manometer 
t o  which the or i f ices  were connected. 

Corrections 

The angle of attack has been  corrected  for  jet-boundary  effects 
computed on the basis of unswept wing6 by the method of reference 3. 
Calculations have shown that the  effects of sweep on this correction  are 
negligible. All pressure. coefficients have been  corrected  for  blocking 
by the model  and i t s  wake by the methods of reference 4. Tunnel air- 
flow misalinemerrt has  been  accounted fo r  in  the computation of the test  
data. .-* 
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RESulirS AMD DISCUSSION 

Presentation of Results 

5 

The result  of the  pressure-diatribzrtion measurements made on various 
parts of the model are presented i n  the figures tabulated below: 

Pressure  distribution on w i n g  and s la t :  Figure 
A = 60°, ,Jr = Oo, slats retracted . . . . . . . . . . . . . . . . . .  7 
A = 60°, variers, slats retracted . . . . . . . . . . . . .  $ and 9 
A = 60°, = Oo, s l a t s  extended . . . . . . . . . . . . . . .  10 and L1 
A = 60°, lk = 5O, slats extended . . . . . . . . . . . . . . .  12 and 13 
A = 60°, = -5O, s l a t s  extended . . . . . . . . . . . . . .  14 and 15 

Pressure  distribution on wing and slat :  
A = 20°, Q = Oo, slats retracted . . . . . . . . . . . . . . . . . .  16 
A = No , 9 = 506 slats retracted . . . . . . . . . . . . . . . . . .  17 
A = Zoo, $ = slats  retracted . . . . . . . . . . . .  : . . . .  18 
A = 20°, Jr = -' 'slats. extended . . . . . . . . . . . . . .  19 and 20 
A = 20°, J' = 5 s l a t s  ex%ended . . . . . . . . . . . . . . .  21 and 22 

' A = 20°, Jr = -5 , s l a t s  extended . . . . . . . . . . . . . .  23 and 24 
A = 20°, $ = Oo, slats extended, 6f = 50° . . . . . . . . .  25 and 26 
Wingf i l le t  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27 

OOt 

Pressure distribution on Azselage: 
Fuselage, A = 60°, Jr = Oo, j e t   e x i t  open . . . . . . . . . . . .  28 t o  30 

. Fuselage', A = 60°, J' = 5" j e t  exit open . . . . . . . . . . .  31 t o  33 

Fuselage, A = 60Q, $ = Oo, jet exit one-third  closed . . . . .  37 t o  39 

Fuselage, A = NO, J' = oO, jet exit open . . . . . . . . . . .  43 t o  45 

Fuselage, A = 60°, Jr = -f, jet ex i t  open . . . . . . . . . .  34 t o  36 

Fuselage, A = 60°, = 0 , j e t   e x i t  two-thirds cloaed . . . .  40 t o  42 

Section  characterist ics of wing and slat: 
Wing and slat, = Oo . . . . . . . . . . . . . . . . . . . . .  46 to 49 
Wing and slat,,$ varies . . . . . . . . . . . . . . . . . . . .  50 to 52 

The data  presented.  are f o r  zero flap deflection  unless otherwise 
noted i n  the  figures. In order t o  facilitate  the  determimtion of the 
norma1,and chordwise components of the slat load, the s l a t  pressure_, 
coefficielrts  are  plotted  separately against the x and z coordinates. 
The pressure measurements  were made primarily t o  obtain  information f o r  
structural  design of the X-5 ai,rplane.  Con~iderable knowledge regarding 
the flow over the model can be gained, however, from the pressure diagrams 
presented. 
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FYesrnzre Distribution on W i n g  and Slat  
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Slats retracted.- On the  presmre-distribution diagrams of figure 7 
for  600 sweep, a  region of  relative-  constant  negative  pressure near the 
leading edge of the upper surface i s  observed a t  moderate and high  angles 
of attack. This characteristic i s  indicative of leading-qdge separation 
and i s  observed t o  be more extensive on the outboard station  than on the 
inboard station.  Pressure  distributions on a series of w l n g s  having 
600 swept leading edges reported in reference 5 showed chalacterist ics 
very similar t o  those Ln figure 7. In reference 5, the  pressure  distribu- 
t ions were correlated  with tuft and smoke observations t o  show that a 
leading-edge-separation  vortex  pattern  exist-ed,  the  core of the  vortex 
being  indicated by a negative  pressure peak ai the downstream  end of the 
separation  region. The corresponding negative  pressure peak6 are  evident 
in  f igure 7 and indicate that the  vortex  core was located  farther behind 
the  leading edge a t   the  outboard station  than a t  the inboard station and 

flow existed ahead of the  vortex  core. 
' moved rearward w i t h  increasiig  angle of attack. In  general,  separated 

The pressure  distributions f o r  20° sweep (fig.  16) indicate that 
the leading-edge  separation  vortex which was evident a t  60° sweep d i d  
not occur when the sweep angle was reduced t o  20°. A t  the  higher  angles 
of attack,  the  data of figure 16 show  much  more negative  pressure peaks 
on the  leading edge a t   t he  inboazd station  than at the outboard station. 
This i s  apparently  the  result of a  localized flow separation along the 
leading edge of the outboard part of the wlng. 

Effects of s la ts . -  The pressure  distributions  for 60' sweep with 
s la t s  extended (f igs .  10 and 11) do not show the pronounced effects of 
the leading-edge  separation  vortex which  were observed with s la ts   re t racted 
a t  this  sweep angle. A t  the highest  angles of attack,  the  rapid  preamre 
recovery over the rear part of tbe wing chord at   the  inboard station, and 
the  flat  pressure  distribution  indicating flow separation a t   t he  outboard 
s ta t ion may be fndicative 09 a vortex  type of flow but  the  extensive 
leading-edge  separation from.the wing  was apparently  prevented by exten- 
sion of the slat. Separation d id  occur, however, from the upper surface 
of the slat a t  angles of  attack  greater  than 8.61O. 

A t  20' sweep, pressure-distribution measurements with s l a t s  extended 
were made a t  higher  angles of attack  than with slats  retracted because of  
the action of the   s la t s   in  delaying s ta l l ing of the wing. The slat   pres- 
sure  distributions of figure 20 indicate that the flow on the   s la t  upper 
surface d id  not reach the state of complete separation which was observed 
a t  6o0 sweep. 

Effects of flap  deflection.-  Pressure  distributions on the wing and 
s l a t   a t  200 sweep with  the  partial-span  split  flaps  deflected 50° are 
;resented in  figures 25 and 26. It should be noted that the outboard row 

c 



of pressure  orifices was located very new the outboard t i p  of the  f lap 
and the inboard row was located  well  within  the flap span. Comparison 
of  these  results with  those of figures 19 and 20 f o r  zero flap deflectfon 
shows that deflecting  the f lap produced an increase i n  the l i f t i n g  pres- 
sures over the entire wing, particularly in the vicinity of the flap, 
and also increased  appreciably  the lifting pressures on the slat. 

Effects of yaw.- The effects  on the wing pressure  distribution of 
yawing the mdel with 60' sweep  and slats retracted are indicated in 
figures 8 and 9 . .  Inasmuch as pressure measurements were made on only 
the rfght wing,  measurements at positive y a w  angles  yield  results f o r  
the  t ra i l ing wing, and conversely, neasuremen-bs at negative yaw angles 

ressure  distributions on the leading wing. A t  angles of attack 
near 0' f ig .  8), the effect  of  yaw was to increase the magnituae of the 
pressure  coefficients on the leading WFng and decrease those on the 
trailing wing. This effect i s  attributed to the change with yaw angle 
of the velocity componelrts normal to the  leading edge. At 23.520 angle 
of  at tack  (fig.  g), yawing the model had a pronounced effect  on the 
8trengt;h and location of the leading-edge separation vortex. On the 
lea- w i n g  (negative yaw) the vortex was shifted rearward so that f low 
separation over the ent i re  wing chord was observed a t   t he  outboazd - station. On the t r a i l i ng  wing, the vortex moved toward -the leading edge 
and the  pressure  recoveq downstream from the vortex center became  much 
more pronounced than that obaerved at zero yaw. With slats extended, 

model,  shown i n  figures 12 to 13, were considerably less noticeable than 
those observed with slats retracted. 

s 

L. the  effects on the wing and slat presaure  distribrbions of yawing the 

A t  20' sweep with slats retracted, the major effect  of yaw angle 
( f igs .  17 and 18) to increaee the magnitude of the peak negative 
pressure on the leading edge of the leading-wing a d  reduce it- on the 
t ra i l -  wing. This effect i s  probably  associated  with an increase i n  
the extent of  leading-edge separation on the trailing wing and a decrease 
on the leading wing, With slats extended at  20° sweep (figs.  21 t o  24) 
yawing the model produced only minor changes i n  the wing and slat pres- 
sure distributions. 

f i l l e t s .  - A comparison of the f i l l e t  press=  die-tributions of  
f igd- 27( b) f o r  20' wing  sweep shows that elctend3.q the s la t s  
had a negligible  effect on the  pressure  distribukfon at  the sate  angles 
of attack.  Increasing  the sweep angle to 60° allowed higher -lea of  
attack to be obtained  thus  increasing  the magnitude of  the negative  pres- 
sure peaks observed on  the f i l l e t  lead- edge. Flow separation f'rom 
'the f i l l e t  occurred only at the outboard station at the highest angles 
of attack with 60° sweep. 
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Pressure  Distribution on Fuselage 
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. 
The pressure  distributions on the upper,  side, and lower surfaces 

of the  fuselage  are  presented  in figures 28 t o  45. Dashed lines indicate 
pressures  inside  the nose inlet. A l l  fuselage  pressures measured fo r  
the 60° wing  sweep configuration were with slats retracted whereas those 
fo r  200 sweep  were with slats extended t o  allow  the  attainment of higher 
angles of attack  before wing stalling  occurred. The effect  of wing  sweep 
on the  fuselage  pressure  distributions w a s  negiigib.le  except f o r  the 
region on the  fuselage side i n  the  vicini ty  of the wing. (Compare 
f ig s .  28 t o  30 with  figs. 43 t o  45.) 

The e f f ec t s  of yawing the  model are  indicated  in  f igures 3 l t o  36. 
Only minor changes i n  the pressure  distributions on the  top and bottom 
of the  fuselage  resulted from changing yaw angle. The fuselage  side  pres- 
a w e s ,  however,  were much  more sensit.ive t o  yaw angle; large  negative 
pressure  coefficients op the  right side of the  mse  Inlet   resul ted from 
a posit ive yaw angle of 5 O .  

The effects on the  fuselage  pressure  distribution of reducing  the 
inlet veloci ty   ra t io  by reducing the jet  ex i t   a rea   a re   i l lus t ra ted  by 
figures 37 t o  42. A s  the  inlet veloci ty   ra t io  was reduced, the magnitude 
of the  hegative  pressure peak8 at the  fuselage nose was increased and 
the  pressures  inside  the nose inlet became more posit ive.  

Aerodynamic Section  Characteristics . 

Figure 46 presents  the  section  normal-force  coefficients of the 
wing with slats retracted  for  both 20' and 60' sweep. The section 
normal-force coefficients were essent ia l ly   the same for   the outboard 
and inboard  stations  except  for  the  highest  angles  of  attack  at 6oa sweep 
in which case  the  normal-force  coefficients at the  outboard s t a t ion  were 
considerably  less  than at the  inboard  station. 

With slats extended ( f igs .  47 and 4 8 )  the  individual  contributions 
of  t he   s l a t  and the wing to   the  sect ion normal-force coefficient  are 
presented as well a s   t he   t o t a l   s ec t ion  normal-force coefficient of t he  
wing and slat.  Section  chord-force and pitchi.%-moment coefficients of 
t he   s l a t  are also  presented. It should  be  noted tha t   the  slat section 
coefficients  are based on the loca l  wing chord. To obtain values based 
on the loca l   s l a t  chord, the normal-force and chord-force  coefficients 
should  be  multiplied by 6.67 and the pitching-moment coefficients by 44.4. 

With 60° sweep a t  low and moderate angles of attack,  the normal- 
force  coefficients at the outboard s ta t ion  on both  the wing and s l a t  
were noticeably  greater than a t  the inboard  s ta t ion.  A t  high  angles 
of attack, however, the normal-force coeff ic ients   a t   the   outboard  s ta t ion 
f e l l  below those at the  inboard  station,  probably as a resu l t  of the  more 

- -  . ." .. . 
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severe flow separation prev3ously  noted a t  the outboard station. With 
20° sweep, the normal-force coefficients at the outboard s ta t ion were 
only slightly greater than  those at the inboard s ta t ion throughout the 
angle-of-attack  range  investigated. The effect  of sweep angle on the 
division of load between the  wirig-Zi2Pslat i s  indicated In figure 49 in 
which the  portion of the  total   sect ion normal force  carried by the s l a t  
i s  presented as a function of the total section normal-force coefficient. 
Application of t h e  simple sweep theory, which considers the surface 
pressures t o  be independent  of t he  free-stream velocity component para l le l  . 

t o  the  leading edge, would lead t o   t h e  conclusion that the  divlsion of 
load between the slat and  wing should be independent of sweep angle. 
Figure 49 shows,  however, a considerable effect of sweep on the dfvision 
of l o a d .  It i s  probable, therefore, that the concepts of the simple 
sweep theory would not  be  adequate f o r  predicting the slat loads on 
swept wings From unswept slat load data. 

The effects  of angle of yaw on the aerodynamic section  character- 
i s t i c s  are presented i n  figures 50 t o  52. A t  angles-of-attack near zero 
for all model configurations no significant changes in  the  section 
characteristics were produced by changing yaw angle. A t  higher angles 
of attack,  the  reduction  in  the  velocity component normal t o   t h e  leading 
edge of the  r ight wing with increasing yaw angles would be expected t o  
produce 8 reduction i n   t h e  measured normal-force coefficients. With s la te  
retracted  (fig.  50) and 600 sweep, the expected  reduction WBS observed at 

. the inboard station. A t  the outboard station, however, the  opposite 
trend was observed, probably a s  a  result  of the extensive  separation 
over the outer  portion of the right wlng at negative yaw angles which 
was i l lus t ra ted  by figure 9. With slats extended a t  high angles of 
attack for both 20° and 60° sweep, the slat   section  characterist ics were 
essentially independent of  yaw angle. The wing section normal-force 
coefficient, however, w a s  dependent on yaw angle for  both sweep angles. 

Although the tests reported i n   t h i s  paper were conducted p r h a r i l y  
t o  provide  specific aerodynamic load  informatfon f o r  application t o  the 
B e l l  X-5 airplane,  certain  observations of more general ilEterest may be 
made f r c n n  the pressur& distributions  obtained. With the wings swept 600 
and with slats retracted,  a  leading-edge-separation  vortex  pattern 
eldsted over the wing at moderate and high angles of attack w i t h  resulting 
separation and loss of lift *om the outboard portions of the wing.  The 
strength and location of this vortex was appreciably affected by changing 
the angle of  yaw. Extending the slat s prevented  separation from the wing 

were &ill apparent  with slats elrtended. A t  20° sweep, no evidence of  
a leading-edge-separation  vortex was observed with s la t s   e i ther  extended 

c leading edge but some of the  characterist ics of the  vortex type of f low 
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or retracted.  With the   s l a t s  extended at 20' sweep, the  maximum aero- 
dynamtc load  carried  by  the slat wa&appreciably  increased by deflection 
of the  trail ing-edge  f lap.  The e f fec t  of sweep on the  division of load d 

between the slat and wing w a s  not  in agreement with  that  predicted  by 
using  simple sweep theory. 
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Section normal to 0.40 chord line of unswept wing 

Figure 1.- Syfltem of axes for plot t ing slat pressures. Arrows from 
origin Indicate positive mea. 
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Aileron chord 0.25 of 

W i n g :  

Area, sq it . . . . 10.33 10.45 10.80 11.33 Swssp, deg . . . . . 20 35 9 60 

h p e c t  ratio . . . . 5.76 4.56 2.98 1.92 
Span, it . . . . . . 7.72 6.90 5.67 4.66 
Hean "C chord, ft . . . 1.396  1.979 1.985 2.435 

Dihedral, dag . . . . . . . . . . . a -2 
Xncidsnca, dag. . . . . . . . . . . . . 0 

Airfoil M C t i r n  perpendicular to  0 . a :  
Root . . . . . . . . . . 6b(10)-010.3 
Tip . . . . . . . . . . . . . MCA 6008 

Hcmiamtal tail: 
h a ,  sp ft . . . . . . . . . . , . . 1.94 
Aspact ratio . . . . . . . . . . . . . 2.89 

V e r t i d  w1: Ara., *q ft . . . . . . * . . . . . . 1.33 
&pct =ti0 . . . . . . . . . . . . . 1.56 

Figure 2.- General  arrangement of t e s t  model. 
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(b) Slats  retracted; 6f = 0'; A = 60'. 
Figure 4.- View o f  t e a t  model 8 8  mounted i n  tunnel. - 
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Figure 5 . -  Detail6 of f lap and slat. 
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Figure 6.- General arrangement of p ~ ~ m  orificee on tent  model. 
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Figure 7.- Pressure  distribution on the wing with  s la ts   re t racted.  
A = 60°; $ = 0'. 
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x ,  Pemnt wihg chord x ,  Percent wihg chord 

Figure 7.- Concluded. 
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Figure 8.- Pressure distribution on the wing -with slats retracted. 
A = 6oo; a = 0.170. 
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Figure 9.- Pressure distribution on the wing with slats  retracted. 
A = 60'; a = 23.52'. 
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Figure 9. - Continued.. 
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Figure 9. - Continued. 
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Figure 9. - Concluded. 
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Figure 10. - Concluded. 
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Figure 11. - Pressure distribution on the slat. A = 60°; Jr = Oo. 
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Figure 11. - Continued. 
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Figure 11. - Continued. 
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Ffgure 11. - Continued. ' 
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Figure 11. - Continued. 
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a=0.16' 

Upper surface 
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x ,  P e m n f  wing chord x ,  Percent wing chord 

Figure 12.- P r e s s u r e  distribution on the wing w i t h  slats ex tended .  
A = 60'; = 5'. 
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. Figure 13. - Pressure distribution on the slat. A = 60°; $ = 5’. 
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NACA RM I31125 
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Upper surface 
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3, Percent wing chord 3, Percent wihg chord 

Figure 13. - Concluded. c 
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Figure 14.- Preasure distribution on the w i n g  with slats extended. 
A = &lo; $ = -5O. 
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x ,Percent wing chord x,Percenf wing chord 

Figure 15.- Pressure distribution 011 the a l a t .  A = 60°; 9 = -5O. 
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Figure 15. - Concluded. 
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Figure 16,- Pressure distribution on the wing with slats retracted. 
A = 20°; = 0'. 
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Figwe 16.- Continued. 
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x ,  Pemnt wing chord 

Figure 16. - Concluded. 
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Figure 17.- Pressure distribution on the w i n g  with slats  retracted. 
A = 20'; Jc = 5'. 
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Figure 19. - Pressure distribution 
A = 20’; 

on the 
$- = 00 

wing with slats extended. 
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Figure 19. - Continued. 
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Figure 19.- Concluded. 
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Figure 20.- Pressure distribution on the slat. A = 20'; Jr = 0'. 
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Figure 20.- Continued. 
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Upper surface 
"" Lower surhce 

Figure  21. - 

NACA RM L51125 

.. .. , 

x ,  Percenf wing chord 

Pressu re  distribution on the w i n g  with 
A = 20'; $ = 5'. 

slats extended. 
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x,Percenf wing chord 

Figure 22.- Pressure distribution on the slat. A = 20°; qr = 5O. 
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x ,  Percent wing chord x,Pemnf wing chord 

Figure 23.-  Pressure distribution on the wing with s lats  extenaed. 
A = 20'; l# = -5'. 
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Figure 24.- Pressure dietribution on the slat. A = 20'; \k = - 5 O .  
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25.- Pressure distribution on the wing w i t h  slats extended 
A = '20'; = 0'; 6f = 50'. 
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Figure 26.- Pressure  distribution on the slat. A = 20'; 9 = 0'; 
8f = 500. 
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Figure 26. - Continued. 
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Figure 26.- Concluded. 
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Figure 27. - Pressure  distribution on the  fillet $ = Oo. 
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Figure 27.- Concluded. 
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Figure 28.- Presmre distribution on fuselage  upper  surface. A = 60°; 
$ = Oo. Jet  exit full open. 
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Figure 30.- Pressure distribution on fuselage lower surface. A = 600; 
lf = 0'. Jet  exit full open. 



Figure 31.- Pressure distribution on fuselage  upper  surface. A = 6oo; 
J' = 5O. Je t  exit full open. 
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Distance from nose, 3" , i n c h  

Figure 32.- Preeeure distribution on fieelage s i d e  surface. A = 600; 
$ = 5'. Jet exit full open. 
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Figure 33. - Pressure dist r ibut ion on fuselage lower surface. A = 60'; 
$ = 5'. Jet exit full open. 



68 - NACA RM L51I25 

Q 

3 

r 



NACA RM L51I25 

0 0./7 .850 
A 864 .847 
Q 23.52 .797 ' 

d Accessory air vent 
Outside surface 

""" inside nose infef 



Q 0.17 .850 
A 8.64 .847 

23.52 .79? 
Out side surface ""_ Inside mse Mef 

NACA RM L51I25 

Figure 36.- Pressure  distribution on fuselage lower surface. A = &lo; 
= -5'. Jet  exit fill open. 
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’ Figure 37.- Pressure distribution on fuselage - = o*. Jet exft one-third 
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upper surface. A = bo; 
closed. 
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Figure 38.- Pressure distribution on fueelage aide surface. A = 60°- 
$ = Oo. J e t  exit one-third closed. 
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Figure 39.- Pressure distribution on fuselage lower Burface. A = 60'; 
Jr = Oo. Je t  ex i t  one-third closed. 



74 
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Figure 40. - Pressure distribution on fuselage upper surface. A = 60'; 
@ = 0'. Jet exit  two-thirds closed. " 



NACA RM L5lI25 

c 

0 5 IO 15 20 25 30 35 40 
Distance from nose, I inches 



- NACA RM 

Distance from nose, un, inches 

Figure 42. - Pressure  distribution on fuselage lower surface. A = bo; 
$ = 0'. Jet  exit two-thirds closed. 
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Figure 43.- Pressure distribution on f'uselage upper surface. A = 20°; 
= oO. Jet e x i t  full open. 
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Figure 44. - Pressure distribution on fueelage side surface. A = 20°; 
$ = 0'. Je t  exit full open. 
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Ffgure 46.- Sectfon  characteristiceoof the wing with slats retracted. 
$ = O .  
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Figure 47.- Section characteristics of tge wing with slats extended. 
A = 60'; ~r = o . 
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Figure 48.- Section characteristics of the wing with slats 
A 20°; $ = Oo. 

extended. 

. ." 



. 



84 NACA RM L51125 

42 -8 -4 0 4 8 

I k 2  @ 
Figure 50.- Section  characteristics of the wing with slats retracted. 



Figure 51.- Section characteristics of the wing with slats extended. 
A = 60°. 
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. g u r e  52.- Section characteristics of the mtboagd station of the wing 
with d a t a  extended. A = 20 . 
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